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mum electrode loss would be obtained with carbon rods about loin, in diameter and steel rods about i. 5 in. in diameter. In furnaces of the Girod and Heroult types it is usual to make the carbon electrodes considerably larger than is required by theory, in order to make provision for wasting and to cover the arc with the end of the electrode, thus protecting the roof from the radiated heat. The steel rods might apparently be made smaller, but they would then be more liable to be covered up during the patching of the furnace.
In making steel from cold stock in this furnace, i ton of steel requires from 800 to 900 kw.-hours; the consumption of electrodes is about 13 Ib. per ton; the lining of calcined dolomite will last for 80 charges before any repairs are needed. The bottom will last from 120 to 150 charges, during which time it wears down about 4 in. The cover of the furnace lasts for about 25 charges. The cost of the lining varies from 80 cents to $i per ton of steel, the additions such as lime, ore, fluor-spar and ferro-alloys cost from 60 cents to $1.40 per ton of steel, and three men and a boy are required to operate a furnace of this size. The cost of electrodes is $i per ton of steel.
The following Girod furnaces are in use in Europe:1
At the Ugine works, France, two 12-ton and three 2-ton furnaces; at Rive-de-Gier, France, one 5-ton furnace; in Switzerland, one 2-ton furnace; in Belgium, one 3-ton furnace; in Germany, one 2-ton furnace; in Austria, one 3-ton, one 1.5-ton and one i/2-ton furnace. •W. Leavitt & Co., New York, agents for this furnace, are prepared to guarantee the operation of a 25-ton furnace.
The following are recent papers describing the Girod furnace: "The Girod Electric Furnace for the Manufacture of Steel," by Paul Girod. Trans. Amer. Electrochem. Soc., vol. xv (1909), p. 127,' and Met. and Chem. Eng., vol. vii (1909), p. 259. "The Girod Furnace," by W. Borchers, Jour. Iron and Steel Inst, No. i, 1910, p. i4r, and Met. and Chem. Erig., vol. viii (1910), p. 421.
Keller Steel Furnace.2—Charles Albert Keller, who is the managing director of the "Socie*te des Etablissements Keller Leleux," Livet Works, Isere, France, has produced a furnace similar to that of Girod but having a composite bottom made by fixing a large number of slender vertical iron rods into an iron plate, and ramming lining material between these rods. This bottom appears to be perfectly satisfactory and may offer certain advantages as compared with
1 P. Girod, Electrochemical Industry, vol. vii (1909), p. 259.
2 C. A. Keller, "A Study of Electric Furnaces," etc., Trans. Am. Electrochem. Soc., xv, 1909, p. 97.ld charge of scrap-patented 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
